Comparison of anti-invasive activity of parthenolide and 3-isopropyl-2-methyl-4-methyleneisoxazolidin-5-one (MZ-6)--a new compound with α-methylene-γ-lactone motif--on two breast cancer cell lines.
The biological activities of parthenolide, a sesquiterpene lactone isolated from feverfew, have been attributed to the presence of the α-methylene-γ-lactone skeleton. The lactone skeleton can react via the Michael type addition with sulfhydryl groups of enzymes and other functional proteins, interfering with key biological processes in the cell. In the present study, we describe an efficient method of preparation of 3-isopropyl-2-methyl-4-methyleneisoxazolidin-5-one (MZ-6), a synthetic compound with α-methylene-γ-lactone ring, as in parthenolide, additionally modified by introduction of a nitrogen atom. Furthermore, we investigated the cytotoxic activity and anti-metastatic potential of MZ-6 in comparison with parthenolide. Both compounds showed considerable cytotoxicity against breast cancer MCF-7 and MDA-MB-231 adenocarcinoma cells in vitro and were then evaluated for their anti-metastatic potential. The experimental results showed that MZ-6 and parthenolide suppressed, to a similar degree, migration of MCF-7, but not more aggressive MDA-MB-231 cells. In both cell lines, tested compounds down-regulated mRNA and protein levels of metalloproteinase-9 and urokinase plasminogen activator, the key proteases involved in the degradation of extracellular matrix and dissemination of cancer cells. The obtained results indicate that simple analogs of α-methylene-γ-lactones can be good substitutes for more complex structures isolated from plants.